BACKGROUND: Oral anti-diabetic drugs (OADs) are often advised for initial treatment for patients with Type 2 Diabetes Mellitus (T2DM). Their effects on glycemic control, lipid profile, insulin resistance and beta cell function has not been systematically studied in India. The objective of this study was to evaluate the effect of lifestyle modification and OADs on metabolic parameters in recently diagnosed uncomplicated T2DM patients. MATERIAL METHODS: A total of consecutive sixty four (64) cases of recently diagnosed uncomplicated T2DM in the age group of 30 -60 years were studied. They were evaluated for weight, body mass index (BMI), fasting plasma glucose (FPG), 2hr post glucose plasma glucose (2hrPGPG), HbA1c, lipid profile, serum fasting insulin, c-peptide, HOMA-IR and HOMA-β. They were divided into four groups according to increasing order of HbA1c values (6.5% -6.9%, 7% -7.5%, 7.6% -8.5%, 8.6% -8.9%). These four groups were subjected to lifestyle modification (LSM), monotherapy with metformin (1 g) and LSM, dual drug therapy i.e. metformin (1 g), glimepiride (1 mg) and LSM, triple drug therapy i.e. metformin (1 g), glimepiride 1 mg, sitagliptin 100 mg) and LSM respectively. These patients were followed up after three months of therapy. They were evaluated for the same metabolic parameters and compared with their baseline value. Fourteen (14) patients were lost to follow up. RESULTS: We found 91%, 92.8%, 53.3% and 60% of our patients from above four different groups achieved target glycemic control (HbA1c ≤ 6.5%). In all
Introduction
India has the second largest number of adults living with diabetes mellitus (DM) worldwide. It has 72.9 million diabetes population with an adult diabetes prevalence rate of 10.4% [1] . Type 2 diabetes (T2DM) is the most common type of diabetes, accounting for around 90% of all cases of diabetes [1] . In T2DM, insulin resistance and relative insulin deficiency leads to increase lipolysis and free fatty acid formation which undergo gluconeogenesis to increase the hepatic glucose output leading to high plasma glucose [2] [3] . Beta cell dysfunction and insulin resistance have complex interrelation for pathogenesis of T2DM. Beta cells function begins to deteriorate well before the diagnosis of T2DM and continue to decline with duration of DM [3] [4] . The evaluation of insulin resistance and beta cells function are measures to assess the status of T2DM. All the microvascular complications results from chronic hyperglycemia. Therefore optimal glycemic control can reduce the risk of diabetic complications [3] . The current American Diabetic Association guidelines [5] for the treatment of T2DM recommend timely stepwise intensification of therapy by adding one or two drug subsequently. But the challenge here is "clinical inertia" defined as the delayed intensification of treatment [6] . This can be solved by early initiation of combination therapy for intensive glycemic control in newly diagnosed T2DM patients. The current American College of endocrinology (ACE) guidelines suggests initial combination therapy for patients with HbA1c ≥ 7.5% [7] . In the context of developing country like India where the majority of the population belongs to low socio-economic status, life long adherence to the treatment is unlikely [8] . In such situation it is very important to select the oral anti-diabetic drugs which are efficacious as well as cost-effective. In our study we are trying to evaluate the glycemic effectiveness of oral anti-diabetic drugs in a single hospital based study.
Aim of the Study
This study was carried out to determine the effect of oral anti-diabetic drugs on plasma glucose, lipid profile, insulin resistance and beta cell function in recently diagnosed T2DM patients without any complications.
Material and Methods
This study was carried out between the period of July 2017 to December 2017 and was approved by Institutional Ethical Committee, SCB Medical College, Cuttack, Odisha, India. During the study period, sixty four (64) consecutive patients of age 30 -60 years attended Medicine OPD and Endocrinology OPD of SCB MCH, Cuttack who were recently diagnosed (newly detected or diagnosed within six months) with uncomplicated T2DM and were enrolled for the study.
Exclusion criteria are shown in the Table 1 .
Consent regarding the study was obtained from patients or their attendants in regional language. Detailed history regarding patient's bio-data, present illness, past illness, personal history, family history was obtained. General and systemic examination was performed. Height was measured by standard stadiometer and weight by standard weighing machine. T2DM was diagnosed according to ADA criteria. Plasma glucose level estimation was done by glucose oxidase method using a standard kit supplied by Acutex Biochemical Pvt. Ltd. (Mumbai, India).
Glycosylated haemoglobin (HbA1C) was measured by ion-exchange chromatography method. Lipid profile was done by auto analyser (TBA 120 FR, TOSHIBA) using specific kits. These sixty four (64) patients were divided into four groups according to HbA1c values. Each group received different interventions as described in the Group 1 included (fourteen) 14 patients with HbA1c value 6.5% -6.9%. They were subjected to lifestyle modifications (LSM) only. LSM include counselling regarding T2DM and minimum physical activity goal of 150 minutes/week [5] .
Group 2 was made of seventeen (17) patients with HbA1c value 7% -7.5%. They were treated with LSM + metformin (1 g) monotherapy. Group 3 included twenty one (21) patients with HbA1c 7.6% -8.5% and were treated with LSM+ double drug therapy i.e. metformin (1 g) plus glimepiride (1 mg). Group 4 consisting of twelve (12) patients with HbA1c between 8.6% -8.9% were subjected to LSM and triple drug therapy i.e. metformin (1 g), sulfonylurea (glimepiride 1mg) and DPP-4 inhibitor i.e. sitagliptin (100 mg). Enrolled patients were educated to maintain a specific diet plan and lifestyle modification which was constant throughout the study. Diet plan was individualised by a registered dietitian using the Diabetes Plate Method. Out of sixty four patients fifty patients came for follow up after 3 months and evaluated for whether they achieved the target HbA1c ≤ 6.5%. Metabolic parameters were measured at baseline and after 3 month of treatment. Statistical analysis was done using SPSS statistical package version 21.0. Quantitative variables were described as mean +/− standard deviation (SD) unless otherwise indicated. Paired t-test was done between baseline and follow up values. For all statistical tests, p value < 0.05 was considered significant.
Results
Eleven (11), fourteen (14) , fifteen (15) and ten (10) patients came for follow up in group 1, 2, 3 and 4 respectively. Table 3 shows demographic characteristics of each group. The mean age in these groups were found to be 41.27 ± 7.721, 44.43 ± 9.565, 42.93 ± 8.261, 51.7 ± 6.7.
In Group 1, 91% patients achieved glycemic control target of HbA1c ≤ 6.5%.
As shown in the In group 2, 92.8% patients achieved the glycemic control target HbA1c ≤ 6.5. In group 3, 53.33% patient achieved the target glycemic control of HbA1c ≤ 6.5. As shown in the In group 4, 60% patients achieved the target HbA1c ≤ 6.5. Reduction in weight and BMI were not significant. This table shows significant change in all the parameters except weight, BMI and c-peptide.
Discussion
Lifestyle modification improved glycemic status, insulin resistance and beta cell function in group 1 patients. Lipid profile was also improved but increase in HDL was not significant. These findings are corroborative with previous studies in Indian population by Deshmukh et al. and Sanghani et al. [9] [10]. However it differs from a study on Japanese population by Michishita et al where increase in HDL was significant [11] . This is attributed to normal HDL value of our patients at baseline. Ellsworth et al. showed in their study that LSM and dietary modification improve insulin resistance [12] . Ramachandran et al. in their study of diabetes prevention programme in India found decreased insulin resistance by lifestyle modification [13] .
Patients in the group 2 were observed to have significant improvement in all the parameters. A review on metformin by Goley showed that effect of metformin on body weight in various randomized controlled trials was variable, with about half of studies demonstrating significant reductions in body weight with metformin, relative to baseline or comparator [14] . Our study results were in corroboration with a Diabetes Progression Outcomes Trial by Kahn et al.,
which suggested significant weight loss in patients uncontrolled by lifestyle intervention when subjected to monotherapy with metformin [15] . A meta-analysis thirty five (35) trials by Hirst et al. suggested evidence in support of effectiveness of metformin therapy in lowering of HbA1c when used as monotherapy or in combination [16] . It is worth emphasizing that metformin is effective in Asian Indian patients, in lower doses (250 -1000 mg/day) than is being used in western countries. This could be due to the lower BMI of Asian Indians and/or due to the better efficacy of the drug in this racial group perhaps related to insulin resistance. Results from the study on diabetes population from Andhra Pradesh by Garimella et al. are in agreement with our results regarding metformin on lipid profile [17] . Improvement in beta cell function (HOMA-β) and insulin resistance (HOMA-IR) was significant suggesting the role of metformin as insulin sensitizer. lowering of body weight [21] . Our results differ in this regard. This is attributed to the higher baseline weight in this group and higher HbA1c patients enrolled in this group. Glycemic control and improved lipid profile was observed similar to studies of by Hermansen et al. [22] and M K Moon et al. [23] Insulin resistance (HOMA-IR) was found to be decreased (p value < 0.001) and beta cell function (HOMA-β) was improved significantly with mean difference of 9. 
Conclusion
Early intensive therapy with oral anti-diabetic drugs either alone or in combination as per HbA1c level results in significant control in glycemic status at three (3) months. It improves beta cell function and insulin resistance. This improvement will contribute to the legacy effect which subsequently decreases the microvascular complications in long run. However the present study has its own limitation being a clinical study and conducted only in the eastern part of India which may not represent whole of India. A multicentric study with large number of patient from different parts of India is required to consolidate our findings.
